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ExxonMobil Production

FRU 197-28A8

5/23/2010

<100 ROP 0> Depth
ft/hr
<50 Avg WOB 0>|
kibs
w
w
o
=}
5/12/2010

Lithology

SON

<10 Meth C- JOK>|
<0 Ttl Gas 500> ppm
units <10 Ethn C-2 100K>|
<0 Cc0o2 100K><10 Prop C-3 100K>
ppm
<10 Butn C-4 100K>|
<0 Flare Ht. 100>
e <10 Pent C-5 100K

yuT disiu

Remarks
Survey Data, Mud Reports, Other Info.

ALL ROCK COLORS ARE REFERENCED TO THE

GSA ROCK COLOR CHART, ROCK CONSTITUENTS

/ARE DESCRIBED WET AND LISTED IN ORDER OF

MOST ABUNDANT TO LEAST ABUNDANT, ALL

SAMPLE DEPTHS ARE REFERENCED TO RKB.

GAS CHROMATOGRAPHY EQUIPMENT IS

CALIBRATED TO A TEST GAS COMPOSED OF

METHANE = 10000 PPM

ETHANE = 1000 PPM

PROPANE = 1000 PPM

I-BUTANE = 1000 PPM

N- BUTANE = 1000 PPM

I- PENTANE = 1000 PPM

N- PENTANE = 1000 PPM



NB3 2, 8.75" @ 3441

13.5 Hrs, 979'

Hughes Q504X w/ 4-12 2-13's

<100 ROP Q0>
<50 Avg Wél 0>
N
N

oove

CO2 IS CALIBRATED TO A TEST GAS COMPOSED

OF 100000 PPM

ICONNECTION GAS, TRIP GAS, AND WIPER GAS

IARE NOTED ON THE MUDLOG, FLARE HEIGHTS

W%/

IAND DEPTHS OF GAS BUSTER USAGE ARE ALSO

NOTED.

"""""EARLY CONNECTION GASES REPRESENTING

UP HOLE GAS INTERVALS BLEEDING INTO THE

C-1
[ARRRN|
<0 Ttl Gas 100><10 Meth C-1 100K>|
<0 CcOo2 100K><10 Ethn C-2 100K>|
LO Flare Ht. 100><10 Prop C-3 100K>|
MUD DATA @ 3435’
<10 Butn C-4 100K>
MW 9.10 FV 37 PV8YP 7
[ARRRN|
<10 Pent C-5 100K>|

API FIL 17.2 GELS 2/5/11 Ph 11

CL- 1500 Ca+ 60 MTB 17.0 SOL 4

BOREHOLE ARE COMMON IN THE PRODUCTION

EVIDENCE OF FRACTURE FILL IS NOTED ON

THE LOG USING THE LITHOLOGY SYMBOL FOR

24 HRS LOSSES 18.2 bbls

METAMORPHICS. THE 10% DOES NOT REPRESENT

"'""""10% FRACTURE FILL IN SAMPLE. IT ONLY

INDICATES THAT FRACTURE FILL HAS BEEN

'""""OBSERVED OVER THE INTERVAL.

CANRIG WELL SERVICE COMMENCED LOGGING
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CHECKING GAS TRAP

'"""""OPERATION ON 05/12/2010 @ 18:30 HRS AT A

DEPTH OF 3,441

SURVEY DATA AT 3441 MD

lNCL: 9.99

"NAZIM: 249.12
T

SHALE = MODERATE YELLOWISH BROWN, LIGHT

MW IN 9.2+ VIS 44
MW OUT 9.2+ VIS 38

"""BLUISH GRAY, SOME MODERATE HUES;

CRUNCHY TO BRITTLE TENACITY; PLANAR, SUB

BLOCKY FRACTURE; TABULAR, WEDGELIKE

SLIGHT PLATY CUTTINGS HABIT; DULL, SEMI

WAXY LUSTER; SMOOTH GRADING TO SILTY

""" TEXTURE; TRACES PRYITE IMBEDDED.

"""""MSILTSTONE = LIGHT BROWNISH GRAY, LIGHT

BROWN, TRACE LIGHT GRAYISH TAN; CRUNCHY

""" TO CRUMBLY TENACITY; IRREGULAR, SUB

C-1

E
z

"**"""]BLOCKY FRACTURE; FLAKY TO SUB MASSIVE

CUTTINGS HABIT; DULL RESINOUS LUSTER;

"MUNSILTY GRADNG TO GRITTY TEXTURE: TRACE




AAk

s A 2 S dn . A0

AT A

<100

<50

0>

0001

“LIGHT SHALE IMBEDDED.

SANDSTONE = LIGHT BROWNISH YELLOW STAIN,

"""""'SOME CLEAR TO TRANSLUCENT, PEPPER APPEA-

"""""RANCE DUE TO BLACK LITHIC, DOMINATELY

"""""'QUARTZ FRAMEWORK, UPPER VERY FINE TO

""""FINE GRAIN; POOR SORTING; FRIABLE TO

MW IN 9.3+

IS 45

MW OUT 9.3+ VIS 42

FIRM AND HARD, SUB ANGULAR, SOME SUB

ROUND, LOW SPHERICITY; LIGHT BROWN

"""""ICLAYEY CEMENT, WEAK REACTION TO DELUTED

HCL; VERY POOR INTERGRANULAR POROSITY,

'TRACE LIGHT GRAY,BLACK SPECKLED LITHIC

SHALE = LIGHT YELLOWISH BROWN, TRACE

""""LIGHT GRAYISH BROWN, HUES OF YELLOWISH
[ARRRNI

100K>"GRAY; CRUNCHY, CRUMBLY SOME SLIGHTLY

Ttl Gas 100><10 Meth |C-1
[ARRRN|
C02 100K><10 Ethn C-2 100K>|
Flare Ht. 100><10 Prop C-3 100K>
<10 Butn C-4 100K
C-1
<10 Pent C-5

HARD; DOMINATELY SUB BLOCKY, SLIGHT

""""IRREGULAR FRACTURE; WEDGELIKE TO

""" TABULAR, SUB MASSIVE CUTTINGS HABIT;

'TRACE OF CAVINGS IN SHAKER; DULL SUB

MMUMEARTHY, SOME WAXY LUSTER: SMOOTH, CLAYEY
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AT Al STTITITTA

00TV

MW IN 9.3 VIS 51

MW OUT 9.3#+ VIS 43

'TRACE GRADING TO SILTY TEXTURE; TRACE

SILTSTONE / SANDSTONE IMBEDDED.

SHALE = YLWISH BRN, LT GRY, HUES OF BRWN

OCC HUES OF BRWNISH PURP; STIFF TO SUB

MALLEABLE/SUB CRUMBLY TENACITY WITH

IRREGUALAR TO HACKLY FRACTURE; SUB

WEDGELIKE TO ELONGATED/BLADED CUTTINGS

HABIT OCC SUB TABULAR; APPEARS SL

MOTTLED IN PLACES; EARTHY TO SMOOTH

TEXTURE WITH DULL TO SUB WAXY/WAXY

LUSTER; SL TO MODERATE REACTION TO

DILUTE HCL; TRACE LIMESTONE IN SAMPLE.

SHALE = YLWISH BRN, LT BRN, HUES OF GRY

C-1

OCC HUES OF BRWNISH PURP; DENSE TO SUB

CRUMBLY TENACITY WITH IRREGULAR

TO HACKLY FRACTURE; SUB WEDGELIKE TO

SUB MASSIVE TO SUB TABULAR CUTTINGS

HABIT ; OFTEN APPEARS SL MOTTLED;

EARTHY OCC SL GRITTY TO SMOOTH

TEXTURE WITH DULL TO SUB WAXY/WAXY
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NB# 3, 8.75" @ 4420

Hughes Q506FX w/ 6-12‘%

MAX CO2 = 3475ppm

LUSTER; TRACE NAHCOLITE IN SAMPLE;

TRACE PYRITE.

CG7u

IN9.4

IS51

SANDSTONE = VERY LT GRY, GRY, GRY WITH

HUES OF YLW AND OCC REDDISH BRWN;

FIRM TO HARD; UPPER MEDIUM TO UPPER FINE

GRAINED; INDIVIDUAL GRAINS ARE TRANSL TO

OPAQUE; LOW SPHERICITY POORLY SORTED;

MAX GAS 47u

SL TO MODERATELY CALCAREOUS; DOMINANTLY

GRAIN SUPPORTED. SL TO NO INCREASE IN

DITCH GAS.

SHALE = LIGHT YELLOWISH BROWN, TRACE

LIGHT GRAY YELLOWISH HUES; DENSE TO

SUB CRUMBLY TRACE CRUNCHY TENACITY;

SUB BLOCKY, BLOCKY SLIGHT IRREGULAR

FRACTURE; FLAKY TO SUB MASSIVE CUTTINGS

HABIT; DULL EARTHY, SUB WAXY GRADING

'TO WAXY LUSTER; SILTY TO SMOOTH TEXTURE;

'TRACE VERY FINE SILTSTONE GRADING TO A

'THIN SANDSTONE IMBEDDED.




—————- 10 | -
% ﬁ ————. . ‘ f
<100 OP 0> [T T T =i 0 Ttl Gas 100><1d Meth C-1 100K>""""'SHALE = LIGHT YELLOWISH BROWN, LIGHT

——— e 1 1] | [ARRRN|
<50 Avg Wi 0> U I co2 100K><1(£ Ethn C-2 100K>|
———— --—{LLLLLLl j === GRAYISH BLUISH PURPLE, LIGHT YELLOWISH
——— e 1 1] “ "
[ ——— iR | ~
e 0 Flare Ht. 1oo><1(? Prop C-3 100K>
———— --—{LILLLLl \ I'"IGRAY; DENSE, SOME SUB CRUNCHY TO

00Sv

—

Butn C-4 100K>|
W IN 9.5VIS 50

RPM 60
[T T iy CRUMBLY TENACITY; SUB BLOCKY, BLOCKY,
e 10

Pent C-5 100K>]
W OUT 4.5+ VIS 48

PP 2200

TRACE PLANAR, IRREGULAR IN PART FRACTURE

———mm L 111 /

GPM 656 e |

é

O ——————————— LI}
I ——— |
——————————— LI} “ "
___________ i ‘w VERY LOW GAS SHOW IN THIS SECTION OF THE
———————————— 1 ‘ "
} .
""" WELL, 4-6 UNITS.
Q | 7
R #_3’ 1
———————————— 1 ‘ I
—————— [N} | "
______ |
____________ 0 ‘ [ARRRN|
———————————— -- | ""'SANDSTONE = CLEAR, SOME OFF WHITE,

'""WEDGELIKE, SUB PLATY, SPLINTERY IN PART

[
)
(
| [y
:\ MMCUTTINGS HABIT; EARTHY TO DULL, SUB WAXY
\ i
| T
‘;‘ :
;\ T LUSTER W/ RESINOUS IMBEDDED SILTSTONE
|
{
| "
| .
‘ SMOOTH, CLAYEY, GRADING TO
‘ [y
4 """MGRITTY TEXTURE; TRACE VERY FINE SAND-
|

STONE / SILTSTONE INTERBEDDED LAMINATE.

DOMINANTLY YELLOWISH BROWN STAIN;

QUARTZ FRAME WORK; VERY FINE TO FINE

GRAIN; POOR SORTED; DOM SUB ANGULAR,

SOME GRADING TO SUB ROUND, LOW SPHERI-
\ ——— a0 “ [ARRRNI
% ——— a0

é ‘ ""*""MCITY; FRIABLE TO HARD; CONSOLIDATED;
——— a0 [ARRRNI

- - ——— . _ [FTT

|

004y
]
I
]

‘ '""""ICALCAREOUS / CLAYEY CEMENT, TRACE

| SILICA MATRIX CEMENT; OVERALL POOR
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W IN 9.5 VIS 54

W OUT 9.4 VIS 45

VISUAL INTERGRANULAR POROSITY; LOW

REACTION TO DILUTED HCL; SOME SALT

""""""AND PEPPER APPEARANCE WITH DARK GRAY /

BLACK SPECKLED LITHICS;NO COAL / CARBON-

IACEOUS SHALE IN SAMPLE TRAY.

[ARRRNI
[ARRRNI
"""MSHALE = YELLOWISH BROWN, LIGHT GRAYISH

BROWN, VARIOUS SHADES OF PURPLISH GRAY;

DENSE, SUB CRUMBLY, SOME CRUNCHY

""""™TENACITY; SUB BLOCKY, BLOCKY, TRACE
[ARRRNI

"*""SPLINTERY FRAGMENTS, IRREGULAR FRACTURE;

TABULAR, PLATY TO SUB MASSIVE CUTTINGS

HABIT; DULL EARTHY, SL WAXY LUSTER IN

"""""PART; SMOOTH CLAYEY GRADING TO GRITTY

TEXTURE; TRACE SILTSTONE GRADING TO

SANDSTONE LAMINATE / IMBEDDED.
[ARRRNI

SHALE = MODERATE YELLOWISH BROWN, LIGHT

GRAYISH BROWN, SOME PURPLISH GRAY HUES;

‘ MW IN 9.4 VIS 54

""""""DENSE, SOME CRUMBLY TO CRUNCHY TENACITY;

SUB BLOCKY, BLOCKY, IRREGULAR IN PART

FRACTURE; FLAKY, SOME PLATY TO SUB



<100

<50

00TS

MW OUT 9.4\VIS 57

MASSIVE CUTTINGS HABITS; DOMINANTLY

DULL EARTHY LUSTER, WITH SOME SUB WAXY

" LUSTER; SMOOTH TO SL GRITTY TEXTURE;

""" TRACE LIGHT BROWN VERY FINE SILTSTONE

"""*""IMBEDDED / LAMINATE; LOW GAS READINGS,

"""""'NO CARBONACEOUS SHALE IN SAMPLE TRAY.

SILTSTONE = LIGHT YELLOWISH BROWN, LIGHT

BROWN; CRUMBLY TO BRITTLE TENACITY; SUB

BLOCKY TO BLOCKY FRACTURE; WEDGELIKE

""""MPLATY CUTTINGS HABIT; DULL LUSTER; SILTY

TO GRITTY TEXTURE; SOME GRADING TO

————— |KK
————_.||||||||KK
————— |KK
————_.||||||||KK
————— |KK
————_.||||||||KK
————— |KK
————_.||||||||KK
————— |KK
————_.||||||||KK
————— |KK
————_.||||||||KK

|
|
|
{
|
{
|
| .
{
|
| g
|
[ARRRN|
[ARRRN|
3 Ttl Gas 100><1 Meth|C-1 100K>|
T Cc0o2 100K><1l Ethn|C-2 100K>
T Flare Ht. 100><10 Prop|C-3 100K>
<10 Butn|C-4 100K>|
C-3,2,1
<10 Pent/C-5 100K> ol
[ARRRN|

"""""SHALE = LT GRY, GRY, GRYISH BRWN. SOME
[ARRRNI

MMYLW BRWN /YLW GRY MOTTLED AND OCC

"""""PURP HUES; FIRM TO DENSE TENACITY;

\

RE-SCALE TLGSU <0-1500

MW IN 9.4 VIS 48

OUTIN 9.4 VIS 51

" MASSIVE TO SUB TABULAR CUTTINGS HABIT

"""MWITH IRREGULAR TO HACKLY FRACTURE;

TRACE FRACTURE FILL IN PLACES; DULL TO

WAXY LUSTER WITH SMOOTH TO SL EARTHY




00¢Ss

rn

CG 522u

""*"""'[SANDSTONE = LT GRY, GRY WITH GRNISH HUES
homniil N R N R IO B B | [ARRRNI

''""""OCC REDDISH BRWN HUES; UPPER MEDIUM

""" TO FINE GRAINED; DOMINANTLY CONSOLIDATED

MAX GAS 424u

IN A CALC/CLAY MATRIX OCC SILICEOUS;

—— e
;:::TTTTTT
sl
e,
e,
e,
e,
e,
e,
T CG 387u
- IR

I

e,

------- IR

------- I

------- I

------- I

------- I

T T E-SCALE TLGSU < 0-500

SOME GREENISH HUES ATTRIBUTED TO
[ARRRNI

"""""ICHLOIRITIZATION; INDIVIDUAL GRAINS ARE

""**"SUB ANGULAR TO SUB ROUND WITH LOW

'TO OCC MODERATE SPHERICITY; MODERATELY

""" TO WELL SORTED WITHIN CLUSTERS, BUT

[ARRRNI

[ARRRNI

"""""POORLY SORTED WITH VARYING GRAIN SIZES
[ARRRNI

"IN OVERALL SAMPLE; GRADES TO VERY FINE
GRAINED SANDSTONE IN PLACES; OCC
INCREASE IN DITCH GAS; STRONG TO

[ARRRNI
1 MODERATE REACTION TO DILUTE HCL.

SHALE = MEDIUM TO LT GRY; OCCASIONAL

"""""'CARBONACEOUS MATERIAL AND LAMINAE;

_________ | MWOUT 94 VIS 51
DENSE TO CRUNCHY TENACITY WITH IRREGULAR

________ . >
7 /
. € 397u ‘ [ "'"FRACTURE; SUB TABULAR TO MASSIVE OCC

"""*""WEDGELIKE CUTTINGS HABIT; SMOOTH WAXY

TEXTURE; GREASY TO DULL LUSTER.
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TRACE LIMESTONE IN SAMPLE.

CARBONACEOUS SHALE = DARK BRWN WITH

AX GAS 180u

320u

il
: HUES OF BLACK; CRUNCHY TO DENSE TENACITY
SUB BLCKY TO SUB PLATY CUTTING HABIT
‘HHHWITH SUB PLANAR TO IRREGULAR OCC HACKLY
: FRACTURE; EARTHY TO SMOOTH TEXTURE;
DULL TO OCC SUB RESINOUS/SUB VITREOUS

LUSTER; SLIGHT INCREASE IN DITCH GAS; SL

PYRITIC IN PLACES. NO VISIBLE DEGASSING
[ARRRNI

"""""MIN SAMPLE TRAY.
[ARRRNI

100K>""""LIMESTONE = LT BRWN, DARK BUFF; DENSE TO

:__I 1 1 1 1 IKK
T —
:__I 1 1 1 1 IKK
T —
:__I 1 1 1 1 IKK
T —
:__I 1 1 1 1 IKK
T —
:__I 1 1 1 1 IKK
T —
:__I 1 1 1 1 IKK
T —

MAX GAS

Flare Ht.

é Gas 500>, / :

100>

T

FIRM TENACITY; SUB WEDGELIKE TO SL

100QK>|
""""""BLADED CUTTINGS HABIT; SCALY WAXY

100K>

LUSTER WITH SMOOTH TEXTURE; VIOLENT
[ARRRNI

100K>,

REACTION TO DILUTE HCL.
[ARRRNI
[ARRRNI

zf
<ﬂ
z

[ARRRNI

SHALE = GRY, LT GRY, DARK GRY; DENSE TO
= TOUGH TENACITY; SUB MASSIVE TO SUB
[ARRRNI
[ARRRNI
""" TABULAR CUTTINGS HABIT, OCCASIONALLY

WEDGELIKE IN PLACES; IRREGULAR TO




00.S

0089

HACKLY FRACTURE; DULL TO WAXY LUSTER

WITH SMOOTH TO SL GRITTY TEXTURE WHERE

GRADING TO AND INTERBEDDED WITH

SILTSTONES. NO VISIBLE STRUCTURES.

""""ICOAL = BLACK VERY DARK BRWN WITH HUES OF

BLACK; DENSE TO CRUNCHY TENACITY; SUB

'TABULAR TO MASSIVE TO PLATY IN PLACES;
IRREGULAR TO PLANAR FRACTURE; SMOOTH

=TO SL EARTHY TEXTURE WITH SUB VITREOUS
[ARRRNI

""" TO DULL LUSTER; SL PYRITIC IN PLACES;

"'"""'SOME VISIBLE DEGASSING IN SAMPLE TRAY.

MARKED TO MODERATE INCREASE IN DITCH GAS

CARBONACEOUS SHALE = DARK BRWN WITH
[ARRRNI

""""HUES OF BLACK; CRUNCHY TO DENSE TENACITY

SUB BLCKY TO SUB PLATY CUTTING HABIT

""**MWITH SUB PLANAR TO IRREGULAR OCC HACKLY

FRACTURE; EARTHY TO SMOOTH TEXTURE;

DULL TO OCC SUB WAXY / SUB VITREOUS

LUSTER; SLIGHT INCREASE IN DITCH GAS; SL

PYRITIC IN PLACES. NO VISIBLE DEGASSING
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IN SAMPLE TRAY.
(N
(N

SHALE = GRY, LT GRY, DARK GRY; DENSE TO

CRUNCHY TENACITY; SUB MASSIVE TO SUB

MAX GAS 342u

MAX COZ 10911ppm

\
\
[
J/
]
\
\
\
f
[
“\
\‘

'TABULAR CUTTINGS HABIT, OCCASIONALLY

'"""WEDGELIKE IN PLACES; IRREGULAR TO
[ARRRNI

HACKLY FRACTURE; DULL EARTHY TO WAXY

LUSTER WITH SMOOTH TO SL GRITTY TEXTURE

IN PLACES; COMMONLY GRADES TO AND

MAX GO2 15444ppm

Mw

——— - 1 1
- |
S |
| i TN | 1 1 1 1 1 \ |
= ||
= (|
| i TN | 1 1 1 1 1 | “
e i MAX CO2 10345ppm [ |
:——--I 1 1 1 1 1 T‘ ]‘
- ™M
T 1 1 1 1 1 ) [ARRRN|
= CG 351u /
| i TN | 1 1 1 1 1 ‘/“/ [ARRRN|
= ||
| i TN | 1 1 1 1 1 ‘ ‘ [ARRRN|
R, 00 MW
L
“\ ‘

2{
f
T

INTERBEDDED WITH CARBONACEOUS SHALE AND

"""MSILTSTONE; OCC LAMINAE IN PLACES.

"""""'"CARNOBACEOUS SHALE = DARK BRWN WITH

HUES OF BLACK; CRUNCHY TO DENSE TENACITY

|
|
|
u\\/)
(
IN 9.‘L VIS 56
\
ouT % IS 58
‘\

C-5,4,3,2,1
/ / )

I «‘ (NNNRRI
J | ‘ ""'""SUB BLCKY TO PLATY CUTTINGS HABIT
/ “ “J‘ |
[ / oy
[ |
‘ ‘ “ |
\‘ { \‘ """"WITH SUB PLANAR TO IRREGULAR OCC HACKLY
1 {
I |
(i
| | FRACTURE; EARTHY TO SMOOTH TEXTURE;
| |
I |
|
[ |
o
/| /w DULL TO OCC SUB WAXY / SUB VITREOUS
[ c
| |
| ‘u
<0 Tt Gas 500510 | | Meth C1 100K>t=-LUSTER; SLIGHT INCREASE IN DITCH GAS; SL
)
100K><10 100K>/
N TO MODERATELY PYRITIC.
[ |
100510 | ‘ 100K
\“ “ [ARRRN|
<10 || 10PK>

P IMESTONE = LT BRWN, BUFF, DRK BRWN



00T9

0029

4 7 DI e

/ """ FIRM TENACITY; SUB WEDGELIKE TO SL
[ARRRNI

|
/
| |
/ /
({ (
A\ \\
o
MAX GA$ 268u Iy J
J/ J/
([ (
i
IR
|
i
{
|1 |
i
il
[ \
| /
C 3u
MW IN 9.2 VIS 47
\ \ \
gﬂ

BLADED CUTTINGS HABIT; SCALY TO SUB WAXY

LUSTER WITH SMOOTH TEXTURE; VIOLENT
[ARRRNI

"""*""REACTION TO DILUTE HCL.

SHALE = GRY, LT GRY, DARK GRY OCC BRWN

HUES; DENSE TO CRUMBLY, OCC SUB SECTILE

'WHERE HYDRATED; VARIES BETWEEN LIMEY

"""*""SHALE AND SHALEY LIME; SMOOTH TO WAXY

TEXTURE WITH DULL LUSTER; IRREGULAR

\
\

\

\ \

\ \ \

WOUTQ\%VI 53
\

/

/] /

"""FRACTURE; MODERATE TO STRONG REACTION TO

[RERENI

CARBONACEOUS SHALE = DARK BROWNISH
[RERENI

GRAY, OFF BLACKISH BROWN, SOME DUSKY
(""" BROWN; DENSE TO CRUMBLY, OCC CRUNCHY

'"TENACITY; PLANAR, SUB BLOCKY/ BLOCKY

""" FRACTURE; TABULAR, SUB MASSIVE CUTTING
[ARRRNI

""""""![HABIT; DULL EARTHY, GRADING TO GREASY

LUSTER; SILTY GRADING TO GRITTY TEXTURE;

""" TRACE OF DEGASSING IN SAMPLE TRAY; SOME

|
i
%
(

BLACK COALY SPECKLED LAMINATE / IMBEDDED
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SHALE = MODERATE DARK GRAY WITH BROWNISH
[ARRRNI

HUES, SOME LIGHT BROWNISH GRAY; CRUNCHY,

"""""CRUMBLY TO DENSE TENACITY; PLANAR, TRACE
[ARRRNI

SPLINTERY, SUB BLOCKY FRACTURE; PLATY

—

''""""SUB BLOCKY / MASSIVE, TRACE FLAKY

CUTTINGS HABIT; DULL, SUB WAXY / WAXY,

MUD DA’T 6407"
Mw(é 20 45(PV 16 YP(13
{ {
| {
b |
API FIL 10. § GELS 4/13/26 pH 9.7,

"""MLUSTER; GRITTY TO SILTY TEXTURE; TRACE

""""""MODERATE TO HIGH REACTION TO DILUTED
[ARRRNI

HCL, SOME TRACE OF LIMEY SHALE / SHALEY

[RERENI
L- 1500 Ca+ 40 MTB 18.0 SOL 4
]C \ %‘ " IME; TRACE BLACK CARBONACEOUS SHALE/
| | "
i
4 HR LOSSES 1 I
{2 S o%s 30.0 bb = COALY SPECKLED IMBEDDED/LAMINATE.
| | ‘
) ‘
\‘ \‘ [RERENI
\ “‘ TTIIL
SANDSTONE = LIGHT GRAYISH BLUE, MODERATE
\ h "
/'/
/
//
R ==4GRAY, TRACE GRAYISH OFF WHITE W/ SALT AN

\w
/

¢-54321 |/

""""""PEPPER APPEARANCE; DOMINATE QUARTZ

""""FRAMEWORK; UPPER VERY FINE TO LOWER

"""""FINE GRAIN; POOR TO FAIRLY SORTED,

DOMINANTLY CONSOLIDATED, SUB BLOCKY

""""CLUSTERS; SUB ANGULAR GRADING TO SUB

"""""ROUND; LOW TO MOD SPHERICITY; FRIABLE,

IAND HARD; MODERATE GRAY CLAY



Al

10>

e P22 7722
o
v

V=

0099

0099

CG 478u

l Ttl Gas 500>,

Cco2

Flare Ht.

MAX GAS 514u

100K>,

100>

/CALCAREOUS CEMENT, TRACE SILICA MATRIX

CEMENT, WEAK HCL REACTION; POOR TO FAIR

INTERGRANULAR POROSITY; TRACE BLACK

CARBONACEOUS SHALE/COALY SPECKLED

IMBEDDED.

CARBONACEOUS SHALE = DARK BROWNISH

GRAY, BROWNISH BLACK, DARK GRAY BROWN

W/ BLACK SPECKS; TABULAR, SOME WEDGELIKE

OCC SUB BLOCKY CUTTIGS HABIT; SUB BLOCKY

BLOCKY FRACTURES; DULL SLIGHT WAXY,

EARTHY IN PART LUSTER; SILKY TO GRITTY

TEXTURE; TRACE BLACK SPECKLED COALY

IMBEDDED / LAMINATE; SOME SPECKLE

PYRITE IMBEDDED.

SHALE = DARK GRAY, OCC MODERATE GRAYISH

BLUE, SOME GRADING TO BLACK/BLUE; DENSE,

———— T pe— w—
e e &

BRITTLE TENACITY; SPLINTERY, SOME SUB

BLOCKY, PLANAR FRACTURE; ELONGATED,

WEDGELIKE W/ OCC SUB MASSIVE CUTTINGS

HABIT; DULL, EARTHY, SUB WAXY/WAXY
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58/15/2010

g

RPM 65-80

—

PP 2050

GPM 584

Don rerrrt P00

0049

0089

0069

[

)
<}
/
/

/

LUSTER; CLAYEY TO GRITTY TEXTURE; TRACES

WEAK REACTION TO DILUTED HCL / LIMEY

%

/“

S

\ \\\\\

')

C/ “”

[

‘ MW IN 9.8 VIS 50
|

(.

| ‘}

| MW OUT9.3VIS 52

| | |

Vo

SHALE; TRACE BLACK CARBONACEOUS SHALE

LAMINATE.

CARBONACEOUS SHALE = DARK BROWNISH

BLACK, DARK GRAYISH BLACK/BROWN, OCC

HUES OF OFF BLACK; DENSE TO CRUMBLY

TENACITY; PLATY TO SUB BLOCKY FRACTURE;

'WEDGELIKE, TABULAR, SOME FLAKY CUTTINGS

HABIT; DULL, WAXY LUSTER, SILTY GRADING

TO GRITTY TEXTURE; TRACE PYRITIC

SPECKLED IMBEDDED.

OHIO CREEK SANDSTONE = LIGHT OFF BLUISH

GRAY, SOME OFF WHITE; LIGHT GRAY, OCC

}
E

f
|
1
|

SALT AND PEPPER APPEARANCE; TRACE CLEAR

IAND TRANSLUCENT CEMENTED IN SMALL

CLUSTERS; VERY FINE TO FINE GRAIN; POOR

TO FAIR SORTED, DOM SUB ANGULAR SOME

SUB ROUND, LOW TO MOD SPHERICITY;

CG 503u v

FRIABLE IN PART; CLAYEY/CALCAREOUS CEM,



OHIO CREEK @ 6908'

P A T

7

0>

0>

e ot A A

00TZ.

MAX GAS 427u

CG 304u

LN

V\*WII‘TI94VIS444
. ;
I

IT/IW QUT 9.3 VIS 47

MAX GAS 388

tl Gas

500>

9
i
|

100K>|

SOME SILICA MATRIX CEMENT, LOW REACTION

""" TO HCL. SPECKLED DARK LITHIC AND MAFIC

IMBEDDED.

SANDSTONE = LIGHT BLUISH GRAY, CLEAR

'TO TRANSLUCENT, SUB BLOCKY CLUSTERS,

SALT AND PEPPER APPEARANCE, VERY FINE

GRADING TO FINE GRAIN; POOR TO FAIR SORT

ING; DOM SUB ANGULAR / SOME SUB ROUND,

LOW TO MOD SPHERICITY; FRIABLE IN PART;

CLAYEY/SILICA MATRIX CEMENT, SOME

CALCAREOUS CEMENT, MOD HCL REACTION;

SPECKLED LITHIC/ MAFIC AND CARBONACEOUS

SHALE IMBEDDED.

L
bl
it i
L
e
| |
i
R

SANDSTONE = LIGHT OFF WHITE/GRAY, TRACE

BLUISH GRAY, SOME CLEAR TO TRANSLUCENT

GRAINS, FEW LOOSE GRAINS, OCC SALT AND

PEPPER APPEARANCE; QUARTZ FRAMEWORK;

FAIR SORTED; DOMINANTLY SUB ANGULAR,

|UPPER VERY FINE TO LOWER FINE GRAIN; LOW

TO MODERATE SPHERICITY; FRIABLE TO HARD:
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ME850 @ 7188
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Mw ouT 9.3KVL7
AN AN

NI
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|

DOMINANTLY CONSOLIDATED, OCC LOOSE

""""INDIVIDUAL GRAINS OR SMALL CLUSTERS,

it 7
{ \
N \

"""""ICLAYEY/SILICA CEMENT, SOME CALCAREOUS

"""""CEMENT, WEAK HCL REACTION; POOR TO FAIR

"""MVISUAL INTERGRANULAR POROSITY;

'TRACE COARSE CALCITE CRYSTALS IN SAMPLE

'TRAY,MAY INDICATE PRESENTS OF A FRACTURE

CG 556u

g MAX GAS 552u

TRACE BLACK SPECKLED LITHIC/

CARBONACEOUS SHALE IMBEDDED.
[ARRRNI

CARBONACEOUS SHALE = DARK BRWN WITH
[ARRRNI

""""HUES OF BLACK; CRUNCHY TO DENSE TENACITY

i
\ \
i

5
&
<

SUB BLCKY TO SUB PLATY CUTTING HABIT
[ARRRNI

'WITH SUB PLANAR TO IRREGULAR OCC HACKLY
[ARRRNI

FRACTURE; EARTHY TO SMOOTH TEXTURE;
[ARRRNI

DULL TO OCC SUB WAXY / SUB VITREOUS
[ARRRNI

LUSTER; SLIGHT INCREASE IN DITCH GAS; SL

CGML\

MW lN 9. 2+§IS

\

4
<M OUT9§3+ IS 48

PYRITIC IN PLACES. NO VISIBLE DEGASSING

IN SAMPLE TRAY.
(N
(N
(N

SHALE = GRY, LT GRY, DARK GRY; DENSE TO
[ARRRNI

"MUNMCRUNCHY TENACITY: SUB MASSIVE TO SUB
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MAX GAS 230u

TABULAR CUTTINGS HABIT, OCCASIONALLY

'WEDGELIKE IN PLACES; IRREGULAR TO
[ARRRNI

"*"*"""HACKLY FRACTURE; DULL EARTHY TO WAXY

LUSTER WITH SMOOTH TO SL GRITTY TEXTURE

CG 228
MAX CO2 57849ppm

"""SANDSTONE = OFF WHT, LT GRY; UPPER
[ARRRNI

"""""MEDIUM TO FINE GRAINED; MODERATELY
[ARRRNI

"""""FRIABLE; INDIVIDUAL GRAINS ARE SUB
[ARRRNI

"""""ANGULAR TO SUB ROUND WITH MODERATE

<0

MAX GAS 343u

MAX GAS)350u

TO LOW SPHERICITY; TRANSPARENT TO

OPAQUE WITH CLUSTERS HAVING A SALT AND

PEPPER APPEARANCE; DOMINANTLY WELL
[ARRRNI

"""*""SORTED; ACCESSORIES INCLUDE DARK LITHIC

AND MAFIC FRAGMENTS APPROX 3%);

____,,,,,,;/f

e

<0

<0

Cco2

lare Ht.

CG503u

\ \
| ‘
[ f
LA \
) ) B
500><10 ‘f w; Méth -1
f

100K><10 | |
\

100><10 | |

) 4
<10 ( | Butn
MW IN 933+

/) “
<10 K “ Iggent
MW ouT/9.4

\{f /

CONSOLIDATED CLUSTERS ARE GRAIN
[ARRRNI

""*""SUPPORTED IN A CALC/CLAY MATRIX.

MODERATE TO MARKED INCREASE IN DITCH GAS

"'"""'"MODERATE TO STRONG REACTION TO DILUTE
[ARRRNI

o)

MMUNSANDSTONE = OFF WHT, LT GRY: UPPER
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2 A S

0042

A . om| o P .
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" MEDIUM TO OCC FINE GRAINED; VERY

"""""FRIABLE; INDIVIDUAL GRAINS ARE SUB
[ARRRNI

"""""ANGULAR TO SUB ROUND WITH MODERATE

"""*"*"TO LOW SPHERICITY; TRANSPARENT TO
[ARRRNI

""" OPAQUE; DOMINANTLY UNCONSOLIDATED
[ARRRNI

"""MOST LIKELY A RESULT OF BIT ACTION; VERY
[ARRRNI

"""*""CLEAN WITH LITTLE TO NO ACCESSORIES;

— (]

— (]

I R B B Ci
— (]

— (]

— (]

— (]

il T N N R B |

il T N N R B |

_— i OVERALL POORLY SORTED.

————— e

:——--I 1 1 1 KK
= L
:——._l [} KK
= L
:——._l [} KK
— = =gk
= ﬁE MAX GAS 844u
K
i
i
i

SHALE = GRY, LT GRY, GRYISH BRWN,

LT BRWN; FIRM TO DENSE TENACITY WITH SUB
[ARRRNI

""" TABULAR TO SUB WEDGELIKE OCC BLADED

""" CUTTINGS HABIT; IRREGULAR TO OCC

HACKLY FRACTURE; DULL EARTHY TO WAXY

"""MLUSTER WITH SMOOTH TO SL GRITTY TEXTURE
[ARRRNI

"""""IN PLACES; COMMONLY GRADES TO AND

INTERBEDDED WITH CARBONACEOUS SHALE AND

""""MSILTSTONE; SOME CARBONACEOUS MATERIAL;

"*MSLIGHTLY PYRITIC IN PLACES.

I |
MAX GAS 319u [ |
‘ SANDSTONE = TRANSPARENT TO OPAQUE; UPPER

/ [y

MEDIUM TO FINE GRAINED; SUB ROUND TO
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e | | |
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=T T T T R L | SUB ANGULAR; MODERATE SPHERICITY; WELL

0082

o P\ e

-

- —— - | | "
- . . | | :
= =m0 CG 520 A \\ "
R (00000 u / / SORTED; VERY FRIABLE DOMINANTLY
o —m 1 0 /[ / "
- T [ | | :
7Bo6' - —— - “ \ \ iy
——— = =t [ \‘ """""UNCONSOLIDATED; CLUSTER ARE UNCOMMON;
= (| {
i N N N N B I | l\ ‘ K .
e 1 C-5492,1 7 I
- L 77 'WHEN CONSOLIDATED GRAIN SUPPORTED IN A

[ /)
-—— |I| |I| |I| |I| |I| |I| |I| MAX GAS 906 \‘/ C”’ ‘/ |‘|‘|‘|‘|‘|\‘\
= [ | CALC CEMENT;RARE FINER GRAINED SPECIMENS
[ 1 1 1 1 1 1 “‘ ‘ ‘ [ARRRN|
i I | oy
- [ |
: —— 1 1 1 1 1 1 “ “ “ [ARRRN|
b S} 0000000000000 i/ / ""'""HAVE A CALC/CLAY MATRIX; OVERALL VERY

"""""SHALE = GRY, LT GRY, GRYISH BRWN,

"""MLT BRWN; FIRM TO DENSE TENACITY WITH SUB

g = [ETEPTE

TABULAR TO SUB WEDGELIKE OCC BLADED

"**"MCUTTINGS HABIT; IRREGULAR TO OCC

—_— . HER [ ‘
. 1 ‘ ‘ |
= ' [ |
== oo Lo { = CLEAN WITH NO ACCESSORY MINERALS IN
——-- YN :
——_. 1 “ \ ‘ =
—— - 1 \ \‘ \\“ [RERENI
== oo T \ CLUSTERS; STRONG REACTION TO DILUTE HCL;
—— - 1
—— - 1 ( ‘ ‘ [RERENI
Ve MAX GAS 4
>> =-- oo GAS 402 ‘ \ " MARKED TO MODERATE INCREASE IN DITCH
[ — / [RERENI
—— 9“ / (N
[RERENI

LA

I 1
S S e S e T T S S S e, T T T S S e T s e e =
e sttt i e e st -t b e e e

| [RERENI
“‘ [RERENI
(] "ILUSTER WITH SMOOTH TO SL GRITTY TEXTURE
Ll ‘ IN PLACES; COMMONLY GRADES TO AND
fli INTERBEDDED WITH CARBONACEOUS SHALE AND
: : : [RERENI
NI \ mSILTSTONE.
| | [RERENI
cG 71 ‘ ) (N
tGas 5005<10/ | MethC- 100K>!""""

i e 1110
——-.-.:nnnnuKK
=== fhRl
____'_'”””KKKK
=== fhRl

i ____'_'”””KKKK
=== fhRl
____'_'”””KKKK

) === fhRl
____'_'”””KKKK
=== fhRl
____'_'”””KKKK
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<10 oP 0> R (11

i

[ARRRN|
Ve CG 588u
MAX GAS 289u
X """"HACKLY FRACTURE; DULL EARTHY TO WAXY
<0

[ [
Co2 100K><10| |  EthncC- 100K>

MMUNSANDSTONE = TRANSPARENT TO OPAQUE: UPPER

A
3
f%%
O
w
2
0008
1l
N




P T N B B | [ [ )

S (0000000 A f o]

N [ 0 0 0 & [ /

S — i b f MEDIUM TO FINE GRAINED; SUB ROUND TO
| | |

SUB ANGULAR; MODERATE SPHERICITY; WELL

SORTED; VERY FRIABLE DOMINANTLY

""""UNCONSOLIDATED; CLUSTER ARE UNCOMMON;

\ \ i
L ANRA o]
“ “ “ i
‘\\ ‘w‘ ‘\‘ ""'""WHEN CONSOLIDATED GRAIN SUPPORTED IN A
| / [y
| | J g
“ “ \‘ i
;‘ ‘ ‘\‘ """CALC CEMENT; OVERALL VERY CLEAN; MARKED
\ {
\ o \ i
3“ / i
/ / / "'""""TO MODERATE INCREASE IN DITCH GAS.
| [ i
|| ( oo
N \
| | | "
\ \ -
B |
| [
(i
CG 370u il \
/ / (/‘ CARBONACEOUS SHALE = MODERATE DARK BROWN
H “ X i
‘J‘ “‘ """"DARK GRAYISH BROWN, TRACE BLACKISH BROWN
| .
| |
“ -
\‘ \ 1
) “ '"""TRACE PYRITE IMBEDDED; BRITTLE TO CRUM-
i ‘
o
W IN 9.3VIS)40 -
?A “‘ ) ""'""MBLY TENACITY; SUB BLOCKY, BLOCKY SL
‘ ‘ “ i
| x -
Lo d
i
OUT 9.3 VIS 42
T/I \ q\ '""IRREGULAR FRACTURE; SUB WEDGELIKE,
W
| .
i ‘
| [ / TABULAR CUTTINGS HABIT; DULL EARTHY

N ————mim 111

00T8
I

-

¢
§ _—a 11 |// |
\ PRI | /
> § = mmm——— 11 | | \
- ——— T \‘ \
g = mmmmm—— 11 (N W (NRANNI
N = T T T ) ‘ "'"1MSUB WAXY LUSTER; GRITTY WITH SOME
= mmm——— 11 YaRva [y
fom o m——— 0 | “‘ \
= T T T K‘ ‘ \ = iGRANULAR TEXTURE; TRACE BLACK COALY
B P A ‘
- .
=TT MAX GAS 3930 /)
= T T T [ ™ LAMINATE/IMBEDDED TRACE DEGASSING IN
7 =TT (! | s
- = =m0 CG 514 5 B [y
e u / / HSAMPLE TRAY.
= =m0 ‘ ‘w .
3 e i | | "
= =m0 > / | [y
e | )
[ I

P LS

00¢8

“ ‘ ‘ SHALE = MOD DARK GRAYISH BLACK, DARK
[ARRRNI

""'GRAY, SOME VARIOUS HUES OF GRAY; CRUM-

3
|

§ [
>
{

C-L,A,B,Z,l w Ha—

BLY, CRUNCHY W/ SOME BRITTLE TENACITY:
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Ve

Ve

OB 31

LUNGRELRATA Tl Savaiininy

PM 75

AT

00€8

0078

g

MAX GAS 533u

''""""SUB BLOCKY, BLOCKY SLIGHT IRREGULAR

"""FRACTURE; SUB WEDGELIKE, TABULAR CUTTING

MAX GAS 924u

[
[
M\/\1 Q.TO FV 461 PV 17 YP 13

AN

HABIT; SUB WAXY/WAXY OCC EARTHY LUSTER;

AM}&lLSG&S /14/28 pH|10].

L \
Wl

0 Ca+ 40
| [

(

CL- 15 TB 18.5 SOL %

/

SMOOTH TO GRITTY TEXTURE.
[ARRRNI

SANDSTONE = CLEAR TO TRANSLUCENT,
[ARRRNI

IABUNDANT LOOSE GRAINS, SOME SMALL

MAX GAS 452u

IN93VI 50
/

/
&/ \
M OUTQSVVBSA
\

Ll

<
T—

"""""CLUSTERS, BLUISH OFF WHITE, SOME SALT

IAND PEPPER APPEARANCE; VERY FINE TO FINE

GRAIN; FAIR TO WELL SORTED; SUB ANGULAR

"""""'GRADING TO SUBROUND; LOW TO MODERATE

SPHERICITY; TRACE FROSTED GRAINS; VERY

Al

20' FLARE @ 8369

CG 903u f

""""FRIABLE, LOOSE GRAINS POSSIBLE DUE TO

PDC BIT; SILICA MATRIX CEMENT, WEAK

"""""GRAIN SUPPORT, TRACE CALCAREOUS CEMENT.

""""WEAK DILUTED HCL REACTION; GOOD VISUAL

INTERGRANULAR POROSITY; TRACE COARSE

: E
§
?

""""""'ICALCITE CRYSTALS; OCC BLACK SPECKLED
[ARRRNI

CARBONACEOUS SHALE IMBEDDED.

""""SANDSTONE = ABUNDANT LOOSE INDIVIDUAL

"MIUNGRAINS, CLEAR TO TRANSLUCENT, LIGHT GRAY



Ll

GP

<100-— ROP

a /A

5/16/2010

:

4 Do 0| A 4

WF

0 @(8623'

A

00S8

0098

P
/

;ﬂ

o .I. .I. .I. .I. .I. .I. I'I/ﬂ
- )
;ﬂ

1
---
e R N RN NN
1
---
e R N RN NN
1
---
RN <

//\/

.

CG 896u

MAX GAS 363u Lo

"""""BLUISH GRAY, SOME SALT AND PEPPER

"""""APPEARANCE; VERY FINE TO FINE GRAIN; WEL
[ARRRNI

SORTED; DOM SUB ANGULAR GRADING TO SUB

""""""ROUND, MOD SPHERICITY; SMALL CLUSTERS
[ARRRNI

POSSIBLY DUE TO PDC BIT; EASILY FRIABLE,

- <0
| i | 1 1 1 1 1 1 1

Flare Ht.

A
)
N
/

<10

MW IN 9.5+ VIS |46

Pen‘& C-5
M ‘OUT Q.F VIS 48

0K>

0K>

100K>

""" WEAK GRAIN SUPPORT, SILICA MATRIX CEMENT

""" TRACE CLAYEY/CALC CEMENT, WEAK HCL

REACTION, GOOD VISUAL INTERGRANULAR
[ARRRNI

""""POROSITY; TRACE BLACK/DARK GRAY LITHIC-
[ARRRNI

'""""\CARBONACEOUS SHALE SPECKS IMBEDDED;

/ /“
/S S
1
|
|
AX €02 30268ppm [ |
)
{ {
{ {
|
| i
[
| |

""MSLIGHT INCREASE IN BACKGROUND GAS.

SANDSTONE = OFF WHITE, GRAYISH WHITE,
[ARRRNI

'TRACE INDIVIDUAL GRAINS; UPPER VERY FINE

'""""TO FINE GRAIN; POOR TO FAIR SORTED; SUB

MAX GAS 640u

=

"""ANGULAR IN PART, TRACE SUB ROUND; MOD
[ARRRNI

"""""SPHERICITY; FRIABLE TO HARD; CLAYEY /
[ARRRNI

"""""'\CALCAREOUS CEMENT, SOME SILICA MATRIX
[ARRRNI

"""""'CEMENT,; FAIR GRAIN SUPPORT; FAIR VISUAL

INTERGRANULAR POROSITY; SALT AND PEPPER

iy TR T I |
e ——E
iy [T BT
———m

5

MAX GAS 4

MAX GAS

SN
// ] > N

APPEARANCE, DARK GRAYISH TO BLACK LITHIC

CARBONACEOUS SHALE/COALY SPECKLED
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0048

= === 110
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MAX GAS 917u

@ 8692'

i \

""" IMBEDDED/LAMINATE.

g

""""SHALE = MOD DARK GRAY, LIGHT GRAY, LIGHT

MAX GAS 521u

CG 701u

S5

[ 10
i
i ‘\
LW
AR
VAL
MW IN 9.5 VIS 51
i \
| | |
| | |
L
MW OUT 9.5 VIS 59
Y
[ {

""""MWHITE GRAY; DENSE, CRUMBLY CRUNCHY

TENACITY; SUB BLOCKY, PLANAR SPLINTERY

"""FRACTURE; WEDGELIKE, TABULAR CUTTINGS

"""HABIT; DULL, WAXY, SUB WAXY LUSTER,;
[ARRRNI

SMOOTH TO GRITTY TEXTURE; TRACE BLACK

S M

===

LTI

PR |

LTI

=

LTI

PR |

LTI

=

LTI
:__I LI B R | IKK
Zm—

i

i
\

"""""SUPPORT, SMALL CLUSTERS, LIGHT GRAYISH

""*""BLUE. OFF WHITE W/ SALT AND PEPPER
[ARRRNI

IAPPEARANCE; SUB ANGULAR IN PART; MOD

""""SPHERICITY, FRIABLE TO HARD; CLAYEY/CALC
[ARRRNI

[ARRRNI

= iCARBONACEOUS SHALE LAMINATE; TRACE
[ARRRNI

T WHITE KAOLIN IN SAMPLE TRAY.

[ARRRNI

[ARRRNI

SANDSTONE = SOME LOOSE GRAINS, CLEAR
[ARRRNI

K TO TRANSLUCENT, SUB ROUNDED, WEAK

""""ICEMENT, SOME SILICA MATRIX CEMENT; FAIR

MAX GAS 58
20' FLARE @ 8845'

""" TO GOOD VISUAL INTERGRANULAR POROSITY;

""" TRACE BLACK SPECKLED CARBONACEOUS SHALE

""" COALY IMBEDDED.
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CG 841u

5' FLARE/@ 8940

RIA NI

'"""SHALE = GRY, LT GRY, DARK GRY; DENSE TO

""" ICRUNCHY TENACITY; SUB MASSIVE TO SUB

TABULAR CUTTINGS HABIT, OCCASIONALLY

'WEDGELIKE IN PLACES; IRREGULAR TO

HACKLY FRACTURE; DULL EARTHY TO WAXY

:_I LI R B B | IKK:
Ty
:_I LI R B B | IKK
Ty
:_I LI R B B | IK
Ty
:_I LI R B B | IKK
SOOI

OFF BOTTOM GAS

|
|
|
\
)
/
i
|
|
|
o . \\
/
| Met¢1 C-

"IN PLACES.

"""MLUSTER WITH SMOOTH TO SL GRITTY TEXTURE

2' FLARE/@ 9036'

500><10 | | 100K>
Ml
02 100K><10 | | Ethn c-2 100K>
{ {
L \
“ “ “ [RERENI
Flate Ht.  1005<10 ‘ ‘ Pro[LC 100K>_
‘ {
i St
<10 | ‘ Butqc- 100K>
C54321 |
\ \ \
\ ‘ \‘ [RERENI
<10 | | Pent/: 100K>
/ |
CG 640u { —
\
| |
il

MAX GAS|287u

"SANDSTONE = TRANSPARENT TO OPAQUE; FINE

"'""""TO UPPER FINE GRAINED; SUB ROUND TO

SUB ANGULAR; MODERATE SPHERICITY; WELL

SORTED; VERY FRIABLE DOMINANTLY

UNCONSOLIDATED; CLUSTER ARE UNCOMMON;

'WHEN CONSOLIDATED GRAIN SUPPORTED IN A

CALC CEMENT; PREDOMINANTLY CLEAN WITH

LITTLE TO NO ACCESSORY MINERALS IN

UNCOMMON CLUSTERS; STRONG REACTION TO

DILUTE HCL; MODERATE INCREASE IN DITCH

GAS.

CARBONACEOUS SHALE = DARK BRWN WITH

x
|
|
|
|

\
\

HUES OF BLACK; CRUNCHY TO DENSE TENACITY



:g ''""""SUB BLCKY TO SUB PLATY CUTTING HABIT

[

[ARRRN|
CG 696u PWITH SUB PLANAR TO IRREGULAR OCC HACKLY

"""""DULL TO OCC SUB WAXY / SUB VITREOUS

I (P 5' FLARE @ 9127'
tnnn FRACTURE; EARTHY TO SMOOTH TEXTURE;
[ = 1 1 1 1 1 1 1 [RERENI
) o
||
|

"""MLUSTER; SLIGHT INCREASE IN DITCH GAS;

MAX G
"""""INO VISIBLE DEGASSING IN SAMPLE TRAY.

286u |
[ARRRN|
[ARRRN|

""*""\COMMONLY INTERBEDDED WITH AND GRADING

'TO SILT AND SHALE.

I N e

|
(

N
J

[ARRRNI

[ARRRNI

I""!"SILTSTONE= GRY, DARK GRY, GRYISH BRWN

[ARRRNI

~-~DENSE FIRM TENACITY; SUB MASSIVE TO SUB
i

[ARRRNI

' TABULAR TO BLADED CUTTINGS HABIT, OCC

[ARRRNI

M""""WEDGELIKE IN PLACES; IRREGULAR TO

[ARRRNI

[ARRRNI
; !"""""HACKLY FRACTURE; DULL EARTHY TO SUB

\s

/

[

\

|

{

|

|

\

|

{

\
N
N
\ \
\
!

J
CG 655 C-5432,1
5'FLARE @ 9226'
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g R | ‘\ l SPARKLY LUSTER WITH EARTHY TO GRITTY
L — | | [y
Ml
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\ \ \ [y
& / [y
;‘ “ “ [y
MAX GAS 414u ) }
[
| “ “\‘ [y
[ ( SANDSTONE = ABUNDANT LOOSE GRAINS
— === 1 “
=== 11 \ \\\
A 8 = = R | \ "™ CLEAR TO TRANSLUCENT, LIGHT GRAY, HUES
o -
o

A
1

FINE TO VRY FINE GRAINED AND WELL SORTED

| —

R Ukl

—_—= 1 “ \ “ i
. irrnnn /J ‘;‘ | (TETTYT
! === 1 ‘1‘ “ ( i
§ e ‘\ \ ‘ """""OF BRWNISH GRY, OCC SALT AND PEPPER;
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===l 1 1 111 !
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MW IN 9.5 VIS 4
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WF 300 @ 9334

""SUB ANGULAR TO SUB ROUND WITH LOW
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<100 ROP

0>

<50~ vg WOB

P

§0>
N

00v6

0056

'TO MODERATE SPHERICITY; MODERATELY TO

EASILY FRIABLE; SILICEOUS, CLAYEY AND

MAX GAS 520u

é

""" CALCAREOUS CEMENT; OCC IMBEDDED

CARBONACEOUS MATERIAL; SL TO MODERATE

INCREASE IN DITCH GAS.

CARBONACEOUS SHALE = DARK BRWN WITH

&
MAX GAS 475u
CG 466u

""""""HUES OF BLACK; CRUNCHY TO DENSE TENACITY
[ARRRNI

"'""*"SUB BLCKY TO SUB PLATY CUTTING HABIT

'WITH SUB PLANAR TO IRREGULAR OCC HACKLY

FRACTURE; EARTHY TO SMOOTH TEXTURE;

DULL TO OCC SUB WAXY / SUB VITREOUS/

i P I T B |

iy PTI N T B |
-
T T I T T B T
T T I T T B T

MAX CO2 50333ppm

MAX/GAS 417u

500>

<10

L

GREASY LUSTER; NO VISIBLE DEGASSING IN

SAMPLE TRAY.

COAL = BLACK; VERY DARK BRWN TO BLACK

100K>""""WHERE GRADING FROM CARBONACEOUS SHALE

CG 404u

Flare Ht. 100>

K><10

<10

<10

<10

Mwmgm&su
\

\ )

/ / Pen}.2 C-
Mwoumf+vsu

Hil

100K>

100K>

10

100K>

K>

— ¢ —9&—95 9 |

=TO COAL,; SUB WEDGELIKE TO SUB MASSIVE

CUTTINGS HABIT; OCC PLATY IN PLACES;

"""""IRREGULAR FRACTURE; PLANAR WHERE PLATY;
[ARRRNI

GREASY TO SUB VITREOUS/WAXY LUSTER WITH

MMIYSMOOTH TO SL EARTHY TEXTURE: MODERATE




STTTTTN ST
0096

E i

MAX GAS 408u

EX GAS 422u

35

W

"'""""TO MARKED INCREASE IN DITCH GAS; OCC
[ARRRNI

"""""VISIBLE DEGASSING IN SAMPLE TRAY.

"""""SANDSTONE = LT GRY, OFF WHT WITH HUES

OF LT BRWN; FINE TO VERY FINE GRAINED;

b
b
-
b
b

658u
5' FLARE @ 9605'
MAX GAS 403u

"""""INDIVIDUAL GRAINS TRASNL TO OPAQUE; SUB
[ARRRNI

"""ANGULAR TO SUB ROUND WITH LOW TO
[ARRRNI

"'"""OCC MODERATE SPHERICITY IN PLACES;

MODERATELY TO EASILY FRIABLE; DOMINANTLY
[ARRRNI

""""SMALL CLUSTERS; GRAIN SUPPORTED IN A

WWW

CALC/CLAY AND SILICEOUS MATRIX; STRONG

INCREASE IN DITCH GAS.

'"""""[COAL = BLACK; TOUGH TO DENSE TENACITY;

e e el 1 1
-

10' FLARE @ 9700'

BLOCKY TO SLIGHTLY SPLINTERY FRACTURE;

PLATY TO ELONGATED CUTTINGS HABIT;

RESINOUS TO GREASY LUSTER; SMOOTH
[ARRRNI

""""MTEXTURE; THIN STRUCTURE; VERY THINLY

BEDDED.

e e el 1 1
-

e e el 1 1
] ETEREE]

] ETEREE]
e e el 1 1

( REACTION TO DILUTE HCL; MODERATE

i c ARBONACEOUS SHALE = DARK GRAY TO
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GPM 584

0086

0066

f——l-=1 1 11
-
——l—m 111
-
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-
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-
] YT R R B |
-

?CG 422u/i

"""""GRAYISH BLACK; TOUGH TO DENSE TENACITY;

IRREGULAR TO BLOCKY FRACTURE; PLATY

TO FLAKY CUTTINGS HABIT; WAXY TO DULL

ié

LUSTER; SMOOTH TO SLIGHTLY SILTY TEXTURE
[ARRRNI

THIN STRUCTURE; ALTERNATING LAYERS WITH

""*""SANDSTONE AND SILTSTONE AND OCC COAL.

SANDSTONE = VARI-COLORED TO CLEAR AND

9895'

506u
20' FLARE

/‘

wast50¢v1 YP 13
| | |

R

APIFL&OGGE
‘ﬁ

cl- 1400{0a+ 4(#M 19.0 SO

(e

S 5(15/32 pH

24 HB LOSSEé 1238.4 BBLS

TRANSLUCENT GRAINS; MAINLY LOOSE GRAINS

[RERENI
HUWITH FEW POROUS CLUSTERS THROUGHOUT;
[RERENI
“WHEN IN CLUSTERS VERY FRIABLE AND
[RERENI
L [RERENI
mUmCRUMBLY; FINE TO UPPER VERY FINE GRAINED

SUB ROUND TO ROUND; MODERATE TO LOW

WWV%

' FLARE @
' FLARE @ 9918'
: MAX GAS 516u

OR LOOSE GRAINS; MODERATE GRIND ACTION

[ARRRNI

"""""'SPHERICITY; MODERATE INCREASE IN DITCH

[ARRRNI

"""""MGAS; LOW REACTION TO DILUTE HCL;

et SILICEOUS CEMENTATION TO GRAIN SUPPORTED

FROM BIT; THINLY INTERBEDDED WITH

X GAS 716u
CG 604u

|
c/ c/

CARBONACEOUS SHALE AND OCCASSIONAL
[ARRRNI

BEDS OF SHALE OR SILTSTONE.

CARBONACEOUS SHALE = DARK GRAY TO
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\ Tt Gas 500><10

| | Meth /c-1>

100

100K><10
100><10
<10

<10

CcO2
Flare Ht.
MAX GAS 512u

L
Ethn|C-2

| | Butn/C-4

C-5,1 32,1 {

100

100

100K>

100K>"

>'"""GRAYISH BLACK AND SOMETIMES MOTTLED WITH

A LIGHT GRAY; TOUGH TO DENSE TENACITY;

IRREGULAR TO BLOCKY TO PLANAR FRACTURE;
[ARRRNI

"""""MPLATY TO MASSIVE CUTTTINGS HABIT; WAXY

'TO DULL LUSTER; SMOOTH TO SLIGHTLY

SILTY TEXTURE; APPEARS TO GRADE INTO

1
gtu

"""MSHALE; IT ALTERNATES LAYERS WITH

SANDSTONE AND SHALE.

SHALE= DARK GRAY TO DARK BROWNISH GRAY;

TOUGH TO CRUNCHY TEXTURE; IRREGULAR TO

Mﬁm\{

%X GAS 727u
i

MW&N 96VI$ 47

\
H\

MW pr97VIS 6

PLANAR FRACUTRE; PLATY CUTTINGS HABIT;
[ARRRNI

DULL TO SLIGHTLY SPARKLING LUSTER; THIN

"""STRUCTURE; THINLY BEDDED BETWEEN CARB.
[ARRRNI

SHALE AND SANDSTONE.
[ARRRNI

CG 632u

5-10' FLARE @.10170'

i

/O

"""*""SANDSTONE = WHITE TO LIGHT GRAY WITH
[ARRRNI

HUES OF YELLOW AND BROWN; SOME CLEAR
[ARRRNI

""" TO OPAQUE GRAINS; MIXTURE OF TIGHT

"""""'NON-FRIABLE CLUSTERS AND LOOSE GRAINS;
[ARRRNI

UPPER VERY FINE GRAINED; FAIR SORTING;

MAX GAS\602u

"""SUB ANGULAR TO SUB ROUNDED:; LOW
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MAX GAS 775
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CG 657u

;0 FLARE @ 10261

ASan!

THIN ALTERNATING BEDS.
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it (RRRTRRE]

TSI e

il (NRRRERE

CG 780u

20' FLARE @ 10356'

MAX GAS 369u

nmiSOME SPECIMENS.

e el 1 1
e ——miin

@
i

MAX GAS B12u

HHIAYITH SMOOTH TO SLIGHTLY EARTHY TEXTURE:

'""""SPHERICITY; HIGHLY REACTIVE TO DILUTE

"""""HCL; CALCAREOUS CEMENTATION; TRACE

"""MAMT OF FRACTURE FILL FOUND BETWEEN

''""110220" AND 10250' MD; SLIGHT INCREASE IN

"""""DITCH GAS DURING SANDSTONE LAYERS;

**""ICARBONACEOUS SHALE = DARK GRAY TO

""""GRAYISH BLACK; TOUGH TO DENSE TENACITY;

IRREGULAR TO BLOCKY FRACTURE; MASSIVE

TO PLATY CUTTINGS HABIT; WAXY TO DULL

"""MLUSTER; SMOOTH TO SLIGHTLY SILTY TEXTURE

""" THIN STRUCTURE; APPEARS TO GRADE TO COAL

IN PLACES; SLIGHT COAL LAMINATIONS ON

COAL = BLACK; VERY DARK BRWN;

"'"""SUB WEDGELIKE TO SUB PLATY CUTTINGS

'"""""HABIT OCC BLADED IN PLACES; IRREGULAR

"""FRACTURE, PLANAR FRACTURE WITH PLATY

CUTTINGS; GREASY TO SUB VITREOUS LUSTER
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[ARRRNI

[ARRRNI

[ARRRNI

"""MLT GRY WITH HUES OF BRWN; FINE TO
[ARRRNI

"""UPPER FINE GRAINED; DOMINANTLY

[ARRRNI

[ARRRNI

100K>!"""""ICONSOLIDATED AND GRAIN SUPPORTED IN

CG 349u

<0 Ci 100K><10
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MAX GA \
<0 Fiaisu 0510\ \ Meth'C-1

15' FLARE'@ 10546
MAX GAS 466

STAINING IN PLACES.

CG 559u

\4‘
==

""""""]MODERATE TO MARKED INCREASE IN DITCH

SANDSTONE = OFF WHT WITH HUES OF BUFF;

A SL CALCAREOUS AND CLAY CEMENT; OCC
"'"""SILICEOUS; INDIVIDUAL GRAINS ARE TRANSP
""" TO OPAQUE; SUB ANGULAR TO SUB ROUND
'WITH LOW TO OCC MODERATE SPHERICITY;

""""""MODERATELY TO WELL SORTED; OCC

~~ICARBONACEOUS SHALE = DARK BRWN WITH
HUES OF BLACK; CRUNCHY TO DENSE TENACITY
; SUB BLCKY TO SUB PLATY CUTTING HABIT
‘ F=WITH SUB PLANAR TO IRREGULAR OCC HACKLY
| | [ARRRNI
| | ERACTURE; EARTHY TO SMOOTH TEXTURE;
| | [ARRRNI
b
[ |
C_5;\4,3’2’1 ( [ARRRNI
il | M#DULL TO OCC SUB WAXY / SUB VITREOUS
I USTER; MODERATE INCREASE IN DITCH GAS

"MSOME DARKER IMBEDDED CARBONACEOUS



CAMEO 681'
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=l TREIEE

15' FLARE @ 10644’

MAX GAS 459u

|

MATERIAL AND LAMINAE; VISIBLE DEGASSING

""""MIN SAMPLE TRAY.

COAL = BLACK, OCC VERY DARK BROWN;

""""\GRADES FROM COAL TO CARBONACEOUS SHALE

W IN9.7 b\S

"IN PLACES; SUB WEDGELIKE TO SUB MASSIVE

CUTTINGS HABIT; OCC PLATY IN PLACES;

GREASY TO SUB VITREOUS/WAXY LUSTER WITH

Il
1 ‘\w‘ 4
e
N}/V\‘
f OUT 9. 7>V| 45
il
g L
nz

'TO MARKED INCREASE IN DITCH GAS;

VISIBLE DEGASSING IN SAMPLE TRAY.

""*""SILTSTONE = MEDIUM TO DARK BROWNISH GRY

:WITH HUES OF BRWN AND OCC BLACK; CRUNCHY

'TO DENSE TOUGH TENACITY WITH IRREGULAR

FRACTURE; SUB MASSIVE TO SUB WEDGELIKE

""""MCUTTINGS HABIT; EARTHY GRITTY TEXTURE;
""""DULL EARTHY VERY OCC SPARKLY LUSTER; NO

=VISIBLE STRUCTURES; GRADES TO SILTY

[ARRRNI
I
"""""IRREGULAR FRACTURE; PLANAR WHERE PLATY;
I
g =SMOOTH TO SL EARTHY TEXTURE; MODERATE

""*""SANDSTONE AND CARBONACEOUS SHALE.
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MAX s%

R

COAL = BLACK, VERY HARD TO STIFF

TENACITY; BLOCKY TO HACKLY TO SPLINTERY

""""FRACTURE; RESINOUS TO GREASY LUSTER;

{
Wl
MAX.CO2 86377ppm || \ z 3
. \“
| | |
‘;j ‘E‘ 2 [RERENI
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| |
N
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AS382u
CG 368
10' FLARE @ 10930
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MW IN 9.7 VIS 44
qic e

\“ “‘ “
MW OUT 9|7 VIS 46
(- |

""""THIN STRUCTURE. SOME VISIBLE DEGASSING

"""""MIN SAMPLE TRAY.

"""MSANDSTONE = WHITE TO LIGHT GRAY

<

MAX GAS 268u
Ttl Gas

500>

'WITH CLEAR AND TRANSLUCENT GRAINS; FINE

"'"""TO VERY FINE GRAINED; FAIR TO WELL
[ARRRNI

"""""SORTED; SUB ANGULAR TO SUB ROUNDED
[ARRRNI

GRAINS; MODERATE TO LOW SPHERICITY;

<

0
<0
0

CO02 100K>
lare Ht.

100>

G 429

\
<10 \

\

Pro}? C-
\

AR
<10 > 2 Butn>C-

c-54321
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|| |

“‘MlﬂD DAT/7 1025'

{ { {

| |

(. |
MW 47 FV 47 PV 18 YP 13

I )
API FIL 8.8 GégLs /14/28 pH (10

[

i

| | i
CI1500 Ca+ 40 MBT 19 SOL|7.2]

i /
24 HR LOS = 497.7 BB

<1o4a‘ ‘ ﬁe%ﬁc 1 TOOK>HHIGHLY REACTIVE TO DILUTE HCL; CALC

100K>

/:AX CSZ 89438ppm

[RERENI
1 OK> [RERENI
HCEMENTATION AND GRAIN SUPPORTED;
[RERENI
e ABUNDANT LOOSE GRAINS WITHIN SAMPLE;
[RERENI
100K>,
[RERENI
PmiS) IGHT ELEVATION IN DITCH GAS AND A
100K>
[RERENI
HUMREDUCTION IN ROP.
[RERENI

**""CARBONACEOUS SHALE = DARK GRAY TO
[ARRRN|

"""""GRAYISH BLACK; TOUGH TO DENSE TENACITY;

IRREGULAR TO PLANAR FRACTURE; MASSIVE TO
[ARRRNI

PLATY CUTTINGS HABIT; SMOOTH TO SILTY



d

TRANS COZZ @ 11120"
05/18/201

COZZE

:
:

00TTT

00ZTT

00€TT

T "™ i

il (NERRERE

p— |
T

T "

i EREERER
p— — -1 1

EE-i

m EAEEREE
o — — -1 1

T "

T "

e " -

EE- -

e EE-.—. i

e " -

-
p— M-=1 1

EE- -

'""MTEXTURE; THIN STRUCTURE; TRACE COAL

10' FLARE @ 11117'

G 314u

\
[ \
NS N
J/ J/ /
PN
rars /

LAMINATIONS ON SOME CARBONACEUS SHALE
[ARRRNI

"""""MIN SAMPLE TRAY WHICH INDICATES

GRADATION TO COAL.
[ARRRNI

COAL = BLACK, HARD AND CRUNCHY TENACITY;

MAX GAS

63385ppm

"""IRREGULAR TO SPLINTERY FRACTURE;

HACKLY CUTTINGS HABIT; THIN STRUCTURE;
[ARRRNI

"""""VISIBLE DEGASSING IN SAMPLE TRAY.

CARBONACEOUS SHALE = DARK BROWN

CG 631u

@ 11211

DARK GRAYISH BROWN TO GRAYISH BLACK;

""" TOUGH TO DENSE TO SLIGHTLY BRITTLE

TENACITY; IRREGULAR TO OCC PLANAR

""""FRACTURE; MASSIVE TO PLATY CUTTINGS

HABIT; WAXY TO DULL LUSTER; SMOOTH TO

5-10' FLARE

11307

"MSILTY TEXTURE; THIN STRUCTURE; VISIBLY

""" DEGASSING IN SAMPLE TRAY.
[ARRRNI

SILTSTONE = MEDIUM TO DARK BROWNISH GRY

"""*"WITH HUES OF BRWN AND OCC BLACK; CRUNCHY

CG 412u

""UYTO DENSE TOUGH TENACITY WITH IRREGULAR
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MW OUT 9.7 VIS 56

""FRACTURE; SUB MASSIVE TO SUB WEDGELIKE

"""MCUTTINGS HABIT; EARTHY GRITTY TEXTURE;
[ARRRNI

DULL EARTHY VERY OCC SPARKLY LUSTER; NO

""*"""VISIBLE STRUCTURES; GRADES TO SILTY

[
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— ' FLARE @.11349' | \‘
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MAX GAS 4220
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CG 313” ‘ “‘ | LI

""*""SANDSTONE AND CARBONACEOUS SHALE.

CARBONACEOUS SHALE = DARK BRWN TO

"""""GRAYISH BLACK; CRUNCHY TO DENSE TENACITY

MASSIVE TO PLATY CUTTINGS HABIT WITH

11428'

""""IRREGULAR TO PLANAR FRACTURE; DULL
[ARRRNI

'TO GREASY LUSTER WITH SMOOTH TO
[ARRRNI

"'"""SL EARTHY TEXTURE; COMMON DARKER

COAL LAMINATIONS IN SOME SPECIMENS;

GRADES TO COAL AND NEAR COAL.

A
10
<

X GAS B72u

500><10

SANDSTONE = OFF WHT WITH HUES OF BUFF;
[ARRRNI

"""LT GRY WITH HUES OF BRWN; FINE TO
[ARRRNI

"""UPPER FINE GRAINED; DOMINANTLY
[ARRRNI

CONSOLIDATED AND GRAIN SUPPORTED IN

THl
<0 C
<0 Flare Ht.

100K><10

100><10

<10

T

\
| ProTC-
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T W

| | BumcC-
MW IN 9.7 VIS 45

"""""A SL CALCAREOUS AND CLAY CEMENT; OCC

'""""SILICEOUS; INDIVIDUAL GRAINS ARE TRANSP

""YTO OPAQUE: SUB ANGULAR TO SUB ROUND
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MW OUT 9.7 VIS 46 ’

i 1 WITH LOW TO OCC MODERATE SPHERICITY;
| | | [RERENI

MAX GAS\274u “‘
| ) """ 'MODERATELY TO WELL SORTED. MODERATE

""" TO STRONG REACTION TO DILUTE HCL.

""""CARBONACEOUS SHALE = DARK GRY TO

DARK GRYISH BROWN SME GRYISH BLACK;
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RPM 60

PP 2440
FRACTURE; SUB TABULAR TO PLATY CUTTINGS

GPM 584
""""MHABIT; WAXY TO DULL EARTHY LUSTER WITH

""*"*"SMOOTH TO SLIGHTLY GRITTY TEXTURE;

Y e
R M

GRADES TO A CARBONACEOUS SILTSTONE IN

PLACES. OCC VISIBLE DEGASSING IN SAMPLE

HUITRAY.
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"""MSILTSTONE = DARK BROWN TO DARK GRAYISH

004TT

""""""BROWN; TOUGH TO DENSE TENACITY; IRREG

""" TO BLOCKY TO SLIGHTLY HACKLY FRACTURE;

MASSIVE TO TABULAR CUTTINGS HABIT; DULL

TO SLIGHTLY SPARKLING LUSTER; SILTY TO

[ARRRNI
TOUGH TO DENSE TO CRUNCHY/ BRITTLE
HTENACITY; IRREGULAR TO OCC PLANAR
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"MUNGRITTY TEXTURE: THIN STRUCTURE.
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CARBONACEOUS SHALE = DARK GRAY TO

5("'"'”DARK BROWN WITH HUES OF BLACK; TOUGH

'TO BRITTLE TENACITY; IRREGULAR TO BLOCKY

FRACTURE; MASSIVE TO PLATY CUTTINGS
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MAX/GAS 249u
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"*"MHABIT; WAXY TO DULL LUSTER; SILTY

NOTE= TRIP OUT OF HOLE FOR BIT AT 11896’
[ARRRNI

""""'"MEASURED DEPTH 05/19/2010 @ 11:24 HRS.
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**""ICARBONACEOUS SHALE = DARK GRAY TO

"""""GRAYISH BLACK WITH COAL LAMINATIONS
[ARRRNI

=THROUGHOUT; TOUGH TO DENSE TENACITY;

IRREGULAR TO BLOCKY TO PLANAR FRACTURE;

MAX GAS 534u

- RESUMED DRILLING AHEAD 05/21/10 AT 23:40
[ HRS.
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~eNOTE: FIRST SAMPLE AT 11900 WAS OF POOR
[RERENI

% HUOUALITY: DOMINANTLY CAVINGS.

MASSIVE TO PLATY CUTTINGS HABIT; WAXY TO
[ARRRNI

SLIGHTLY VITREOUS TO DULL LUSTER; THIN
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STRUCTURE; SOME VISIBLE DEGASSING.

"*"MSILTSTONE = DARK BROWN TO DARK GRAYISH

""""""BROWN; TOUGH TO DENSE TENACITY; IRREG

'TO BLOCKY TO SLIGHTLY HACKLY FRACTURE;

MASSIVE TO TABULAR CUTTINGS HABIT; DULL

CG 559u

/U GAS 169u

MAX GAS 265u

LUSTER; SILTY TO SLIGHTLY GRITTY

"MMMTEXTURE.

CARBONACEOUS SHALE = DARK GRY TO

DARK GRYISH BROWN SME BRWNISH BLACK;

DENSE TO CRUNCHY TENACITY WITH

IRREGULAR TO OCC PLANAR FRACTURE;

SUB TABULAR TO SUB PLATY CUTTINGS

HABIT; DULL EARTHY TO WAXY LUSTER WITH

SMOOTH TO SLIGHTLY GRITTY TEXTURE;

GRADES TO A CARBONACEOUS SILTSTONE

AND SHALE IN PLACES.
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| NOTE = TOTAL DEPTH 12275' MD / 12251 TVD
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“REACHED 05/22/2010 AT 14:01HRS.
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The log data, interpretations and recommendation provided by Epoch are inferences and assumptions based on measurements of drilling fluids. Such inferences and assumptions are not infallible and reasonable professionals
may differ. Epoch does not represent or warrant the accuracy, correctness or completeness of any log data, interpretations, recommendations or information provided by Epoch, its officers, agents or employees. Epoch does

not and cannot guarantee the accuracy of any such interpretation of the log data, interpretations or recommendations and Company is fully responsible for all decisions and actions it takes based on such log data, interpretations
and recommendations.









